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Discussion
During intra-system inter-gNB handovers and also inter-system handovers, PDU session data forwarding tunnels are used between gNB and UPF. These forwarding tunnels include forwarded user data packets embedded in GTP-U payload and the RAN container (PDU Session Information or PDU Type Frames of TS 38.415) in the GTP-U header which e.g. identifies the QoS flow of the forwarded user data packet by using the QFI. 
TS 38.415 has two PDU Type frames. However, which one of the PDU Type frame should be used is unclear.

Let us take an example:
Consider a 5G to 4g handover. TS 38.300 says:
-	For the QoS flows accepted for data forwarding, the NG-RAN node initiates data forwarding to the UPF by the corresponding PDU session data forwarding tunnel(s).
Interpretation 1
Downlink user data are being forwarded in the GTP-U payload from source NG-RAN node to forwarding UPF. Therefore, similar as intra-system indirect handover, the DL PDU Session Information Frame (PDU Type 0) of TS 38.415 section 5.5.2.1 should be used in the GTP-U Header as follows:

 [image: ]
The source gNB can for example take the PDU Type 0 Frame (RAN container) received from the Anchor UPF and reuses it on the uplink when forwarding the packet to the forwarding UPF.

Interpretation 2
In TS 38.415, the PDU Type 0 frame is not said to be used from NG-RAN node to UPF:

The purpose of the Transfer of DL PDU Session Information procedure is to send control information elements related to the PDU Session from UPF/NG-RAN to NG-RAN. 
Instead PDU Type 1 frame says:
The purpose of the Transfer of UL PDU Session Information procedure is to send control information elements related to the PDU Session from NG-RAN to UPF. 
Also, in 5g to 4g handover the UPF is assumed to decode the PDU Type frame RAN container of the GTP-U header in order to find the QFI associated with the user data packet and map to the appropriate EPS bearer towards the SGW.
Therefore, the source NG-RAN node should build on purpose a new PDU Type 1 frame including the QFI of the forwarded packet even though this packet was earlier received from anchor UPF with a PDU Type 0 frame.

IOT Issue
As said above, in 5g to 4g handover the UPF decodes the RAN container (TS 38.415 PDU Type frame) of the GTP-U header in order to find the QFI associated with the user data packet and map to the appropriate EPS bearer towards the SGW.

If the UPF expect PDU Type 0 and receives PDU Type 1, which has different format, it generates a critical error.
If the UPF expect PDU Type 1 and receives PDU Type 0, which has different format, it generates a critical error.

Urgent resolution of this issue is needed to avoid IOT issue. A CR to TS 38.415 is proposed in [2].

Proposal 1: agree the CR in [2].

Conclusion and Proposal
This paper has explained the IOT issue related to the choice of PDU Type frame to be used over the forwarding tunnel in a 5g to 4g handover and makes the following proposal:

Proposal 1: agree the CR in [2].
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Figure 5.5.2.1-1: DL PDU SESSION INFORMATION (PDU Type 0) Format





